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(54) GRAFT POLYMER AND PREPARATION AND USE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a graft polymer which is useful as a cement additive, 
etc., having a high workability, a cement additive and a preparation process of a graft polymer. 
SOLUTION: A graft polymer is obtained by addition polymerizing an alkylene oxide with an active 
hydrogen-containing amino group contained in a polyalkylenimine, wherein the amount of the 
alkylene oxide is more than the equiv. of the active hydrogen of this amino group, and then graft 
polymerizing the obtained polyamine polyether compound with an unsaturated monomer. Also, 
the graft polymerization is preferably carried out with substantially no solvent using an acidic 
catalyst. The obtained graft polymer is highly graft polymerizable, has a high cement 
dispersibility, is used as a cement additive and may be added to a cement composition. 
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(54) KMro^li:] i^77 ha-^frRt/^-oiBi^ft^femcMi* 
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mm f^iitttcftns-fe^ > hssjinsij^ji bx^m 

iwsut^o hs^ 
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[il*«3 ] if§e(**n«^*i. 1 . 0 1 ~5 0 0*^1/ 

e^jtc^^rfflc^ffcsgs 0-160 'c-c^iaifa^fift 

itn^ 5 laig© 7 7 h s^«j®c;^!^*> 6 & s -fe 

i ^^wi- 2> c i >&!^Si i -r -fe ^ > h ffi/s^^, 
[i«*3a 8 ] tmrn i - 4 imoif^y h m^ftit /c 

y bm^wttcitnmmbnmoifvy hm^i^^''^ 
m i i^mri> c t ^mkt r i>mf?\mm, 

«:||«fi!j{c^5:ffll,iT«:aS8 0 - 1 6 0 'C-C^FgSfa 

^mw^^yy vm.^i^hct^i^mtti>^yy v 

1 0 IBIS© y h m-^w<Dmwim. 

{m^m 12] Ji< 7 5 >^ y x- 7^;Mb^(c;F§i 
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su^^i ois©i'7 7 hs^©«aim 

[iS3)?]S 1 3 ] mtZTy^ 'J 7)i=¥ u>=i< 7 5 >*s. ^ 
';7;U+U>'f 5>-C*ac<!:?:i|$m<tTSi«5R«l 0 

-1 2^^<oifyy hm^ti^ommm. 

[000 1] 

•fe^^hssm ■fe^>f-ffl/iS!^. gfeJiiM/aiB)Mc;«:i' 

[0002] 

[se*©«?{B*j<fcc;^H^*s«?^o<fc^i-r-5sgi] ±* 

^ccfpmttAiffiTL. commit: ^3>i";-hr(i 
^o^&^^kS©®;!** 4>©«i';^ y >7*nx*5;A:# < ^j: 

5, rmmo^m>^. 43>e^>;- h4>©#& 
#-f>3>5";- h©B^i4©iS]±©fci?)> ^'mmmm 

muuiitnt. mitim^witT'Am.ri, tit. 

m:m59-l 83 3 8#{C5l<';7il/+U>i"J3-^l' 

"ty (j*^) 7i";;WKxxf-ji/3S#«f**5J:i:>* 
3f) 7i";-iuK»^af*^<i:©fts^i**J. #4:^¥6- 

9 9 1 6 9-^«(C». sjo; (BM4»$WIS»S) 

l^m^l - 5 3 6 4 5^^m6J:ZMmW-8 - 2 0 8 7 
6 9 n^mmt. X^U>:i-=t'-!f-/K 41#^S!l^-C$* 
40 -rS'i^yx— f;Hb^i^«:x?^u>tt:^fiS«ii?*^i'jJ<> 

tt©(Sj±4sa{c, 3€>{c@n/ctt(ii4wr^-fe>>h 

[OOOS]-:^, Sill7KttS<i:iattttSi?r 

l?<bLrWfflTAS. mti. 1*13935 9-626 1 4 

^^miC{t. tgSttg^Jl^^l~5fflWt€.^^7S. 
50 >-f>!j< 'J 7 S >^©ra-f :t >tt!l< y 7Jl'+ U^^t+t' F 
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[0004] 

[wm^m^t hfciiiCD^m *«H>«^e.», m.'^o^ 

C 0 0 0 5 1 ttth%-^¥iimt. * r;i/+ u> -f s > 
Jjn«^ L/ , ^xc^-cfi e. 7 5 > X - •f ;Wb^ 

s. fnEffiraM^*^. 1 . 0 1^50 o*;kd7 

[0 0 06] #U7Jl/=1=U>-f 5>. Ji^'jx-r 

3S^«7 S -^»4C,. S^7 5 ^«©r§t5fe*^OSS?:S 
^S7;U+U>:i-+f--/ K7!pe)JQ:'5s}<i;x-7^;l/*i#ttl 

*5. */c. !J<';7Jl'=<=b>'f SXC^StlSrStt*^ 
^^7 5 ySKljPf Or^S[7 5 ^a©rStt7K^©afi5: 
itt*S7il'+ U>:i-+-!f--^ Ki^JnS^O/tsKy 7 5 > 
;i< r; X- 7=-;Wt^{c . W«jaMlk«JCD#aTfc jlSW 

cc^jd^rffii^rccses o~ 1 e o*cr;Fia«j#af*?: 
[0 00 7] Mfc, B?fai'77 ha^^$/c«B!rfei'7 

(0 00 8]flnx.T. ^';7;U+U>r}<';7 5>{CSS 
*^©^a?:^^.57;U+U>3l-=t^-9-^ K*f#DS^L 

fc* 'J 7 5 'j i - rMt^ic. m^T&mit^(o^ 

aT{cXKWK:S^S5rffl<.^T«:SjS8 0-1 60 'CC^ 
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[000 9] M«c. ii<';7 5>«j<';x— fjHb^«c;p 

[00 10] 

[ ^Bj© jift©ji5fis ] 2|c»ig© y 7 7 h «^flt©iiijg:)? 

( 1 ) jJ<';7JU+u>d<';7 5> 
*SBjotiit:^fS-effi^f .s.^ '/7Ji'+u>*'; 7 s > 
20 «. 7)i=^u>mt7 s. ymtit;mti>it^v$> 

0. 75 ^»(c«. ^-7 5 ^r7 5 ym. 

7$^S*5#SnS, x5'U>i/7 5>, yx 

9'U>h';75>. h ';xg^U>f h77S>, 7" h7 

[00 11] !i<'J7;l'+U>-< x?u>-f5 
:^nfu>^5>. 1, 2-:/^l/>-r5>. 2. 
30 3-:^?L'>W5>, 1, 1 -i?pf5';Ux?U>W5> 
^©7Ji'+ U> 5 J: OS^OTff 5 C i*^ 

vff^, cne>7;i/+u>-f 5>©#i4a 

^©flk. ±fiB7;i'+u>-f 5>©2SW±*iS^Lr 
»e n 5{a|;i«x 5^ u > 5 > i 7*a f u > -r 5 > i © 
e> nc 7t< 7 u > -f 5 >*it^s^-c t s. c 
tihofpvh. 3j<yx^u>-r ~ >*jj:c;7K>j7'otu 
5>*Jj?$ot», /■j<';7;i'+u>-r 

U7^U4^U>-<S>©^i^a^M^ibt«. 4~ 
3. 0 0 0-C*SCi*ij!fSL<> ctO»SL<W6~ 

1. 5 0 0, i|$«:Jf$L<«l 0~3 0 0-C*S. * 
tc. jJ<';7-'l'+U>-f 5>©fi*^P«3^S«, 100 
-1 00, 00 0. »3;L<«200->'5 0. 000. 

l${csfSb<«5o 0--1 0. 0 oor*.5, ff e>ns 

[00 12] (2) ^';7>'U+U>3j<y7 5>'<s©7;l' 

50 K©f^jJn 
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[0 0 1 3] T;l/+U>:i-=<'1^-< KtL/t:«, i^U> 
1. 1 -i^7i-;Ux5=-U>:t+-t^-^ K^*^ 

L<«:/a yi'a^3#-cmc4>©-C4>J:l^ 

K^*3a*^Lrf#6ti/cti©ffe. x5^ 

[0 0 1 4] iJ<'JT;i'4^u>i}<yT5>©ritt*I^W 20 

^^T 5 yS©}i147k^ 1 -oicMOX 1 **»^n 
«#tc$iJPS«Aj:iiAJ. S?^0<«1. 01-500> J: 
0!ffSU<»2~500, ||(C»*U<«5~3 00, 
^(Cjff S K » 2 0 - 2 0 0 -C* S. 
[0 0 1 5] S/c. mMt^ («T, r;l<.;7S 
>;j<.;x-7^;Hb^igJj it-^-?. ) ©*S¥i^^a«c 
#CC*lM«^cCi*J. »$L/<13:1. 0 0 0~1. 00 
0. 000. J:0»Sl/<»3. 000~500, 00 
0. i^CCjftSKliS, 000-20 0. 0 OOt?^) 30 

■5., ^i^B^©:^^^ hs^^w. •fey>h^}-tiS-t?$.^ 

5i<';T5>.:J<';x-f-;L'ictx«Ci'-7 7 hfi^l/fcS;*: 
tt©* 'J *;U5j^>K4c J:S42y > h«4^-'^©iR3t(cJ; -3 

0°D*l^ i s c t r ^ s . 

[0016] tfc. *j%a^-C«. ±ie*'J75>^'Jx 
— fJWb^i^(c«. jK'Jx— 5^;Mt^igl-e©fl6©^^«^ 40 

fc#t?fc©<frs. c©<fc^^csi2!i«:<bL-c«. m« 
i^7;f>-hs. 75 f^oi>'y&m<ommmr 

x-f-;U{b^©^^iCc < <!: i> 1 oJi(±©^ffi©*i!S 
©s;*;U;j<>K-Cx;^f-;HkL//cfe©*W-CtS. 50 
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[0017] *|£B^-C«^'J7Jl'=\^L'>J|<y75>©jS 

1fcKJ8$WT5ySK:..7;u+u>*+-!f'^ K94iSJtv 

M^©#aETcc#tti$ -a-s c i Sf&mco 

^b* y A. 7Ki!^b y 9'^m<07)\^ti y ^s©*K{b 

iB)*>l/<»7JU3^-h^©?^7;b*y. SfcB7;l'+ 
;l'7 5>^5rJaSl!l!J«iLrfflC»S7^:i->a:^> . 
(b) ^llfcJ:!>•¥^JS©^^^y>•^b^eI. m 

A. sic. ffiis^©^Bi7Ji/3+-> K. 7Ji/*y±ffi{b^ 

Jl'-l'X^^riia^^i^-ti-l^ciC^rffll^SiBlim^© 

5^©i^-rn-c*><i:(.^, :!j<y7;i'+u>!i<y7 

5>'^©7Jl'+.U>:i-+1f'f Kl|©#tt». m«M 

¥J^:»^si oo~i 0. 0 0 o©#yT^i/+u>3j<y 
75>i 0 oaagptcjtb. 7}\^^ly>t^V-^ 

0 0 0-5. OOOfiSgP^rffifflL. aSl 0 0-2 0 
O'C. )I;^2-1 0 kg/cm'r. ^Rfk^y^A* 

[0 0 18] (3) ^y7 5>3i<yx-f-jwk#«i'^© 
(a) :pi&lO**i* 

tSfo*ji'^>®?.#ai* (-/) t-e©fl!i©#«i* (o) 

[0019] ^fiifa;^?;usj<>K*#ai* ( ) i t-c 

-^i?3>^. ->h7=i>^. ^nh>SI? 
©x5^U>tt*;U*;>K?:WSC<t*5-Ct. 3 
iro^K^WK: J: 0 *;i^!i<>K*3fefiS-rSx;<7^;u*JW^ 

[0 02 0] ttI*^»?CtJ:i9;<7Ji';}<>S?r^TSx;^ 
rJUtLTCJ. ±ia:^fiasi*;u*">K©x;^7^;i/r*ti 

U^>Mi^^5^^K vu-^>K*yx^;L-. -7ix-^>K 
-:?x5^;U^?©v u-Y >®<h^|^ 1-2 0 ©aitejS7^l' 
3-Jl'©*>'*)0< «yxX7=-;l' ; ^v^Ugj^ryy^ 
;u. 7v;uK-tyxf-;i/. 7-7;i/i{ 

yx9^;U^©7 1 -2 0©fllE6iS7;b3 

-;U©*y t)l/<«i>x;^f7U ; h ■73>K*>'^ 

'>h73>Kyx^;U^'>h73>K<!:B^»l 
-2 0©||*i5Si7;i'3-;i/©*>'*>K«i^x;:^f^;u : 

(yii) 7 i' y ^^u. (^i?) 7i'y^i'S!x9^ 
;k (p'J') 7i'y^i'Sj:^5^^i'. (^f) 7i'yjUK;^ 
7"7y;i/. (^df) 7i'y-ii/Kt Kn+i/x?-;i/. (> 
if) 7i'y;i'Kfc h'a+'>:/Pfcr;Uitti*© O^f) 7i' 
yju^©x;^f-ji'5i : i^j<?;U7s yx5^;i/ i?) 7 
i'y u- h^©7$ ^7^i'+-'i' (^i?) 7d' y u-> 
2-^;i'*x^ji' if) 7i'y u- ^^c^©;^;^ 

*7;U+^l' (^if) 7i'yu-hS^«:WSC<t*s-C 
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[0 0 2 1 ] *^B^r«. ±mx9^iyy\±t;)i7t<ymh 

±i J: 0 * >® ?r^-r 5 x x r <!: ^: 

>-J^>K5 0-9 5^;b%. *n*»»?«:J:0/7;b3i^>K* 
S{t^ 5-50 ^;U%r *S C <i:;Oi»S Ll^o 

[0 0 2 2 ] ffe(7)#S{* (n) iUr«. (^5?) Ti' 

^Sf*. r- {^^^'jQ^Jit^uy'aiiji) h ^ 

r V u >r ^ ;<r7y;l/vu>r $ 7xx;l/v 
uw'^K. ^>i5^P-^.+ ^^;b-7U-r 5 FUcDvu-r $ 

3-:/r>;^;i'5^>K. ;<;i/!i^x5^;u (^^) r^uu 
T^'jU-h. b KP + ^':7'Pfc:';U (y^) y 

h^t^ ; y?;H^-;l/x-f';k x?-;Ufcfx;l/x-f- 

;U^(7)T>il/=i^;Ut'x;Ux-r;b ; ^^bt'x;U, ^^fctf x 

tSo fte(D^s^* (p) <bur. ctie>(D 

[0 02 3] %mi<Dm&-n'^x\t. ;Fisf07^;i/*'>K ! 
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3g#a«c (>f) <DJ5^?:fiefflU. $fc«fte(DmSft (P) 
^)ii^CC(i, 50-95fiS%. (P)5-50 

(p) 5-3oaa%r*So c0iEHTH2y>h^(D 

[0024] (b)WtKa®{k«3 

[0 02 5] *«iaKft!B3iL-C«. mti^^il/x^ 

>fK. 3. 3, 5- h ';^5^;L'^'^P'^+lf y>yN---t 
+>'K. ^f•;^v'^P^+1^y>>^^•-:^■=t^■y•Y, K. yf- 

YvD^-t^-^^ F. :57^>/N>r F p>'^••-5|-=^^•^^ 

20 YF. i^-l' y:7'pe;l/^>-l2>7%-i' FP>'^*-~:^"+1f 
F. 2. 5 -"S^y^;U'X+t^>- 2. 5-t^/N^FP>'>' 
F. 1. 1. 3. 3. F^^^;u:/^;b 
FP>'>'-:i-+1^>f F. 2- (4-y^;US^^P-\+ 
-:/pyOy^^ FP^^*-:t=^^1fW^ F^<D>'^-Y FP 

F. a. a' -fcfx ( t -:/5^;l/>'N'-:t+f» p~S/-Y 
vypi::Vl/^>-lf>, a. a' -':f^}\,n^ 

t^i^) p v^P f;b'^=t^^>. 2. S-s^-^'^-^u 

30 -2, 5 "t;^ ( t -y^;l/>'^•-:t+t^) 2. 
5-S^^^;l/-2. 5 ( t ^ 
^e^^- 3^(Di^7;U=lrJl/A-:i-+1^-r FSI : t - 
. ;Ws--:t + i^7H2r- F, t - U 
-F. t -y^J^>'^•-t+s^•^>v^x- F; >?-t~:/ 
^;U/%--:t+^>'^'y:7^U-F. 2. 5-t>^^JU- 

yyp F. t 

yStx^l. t -7'^;U.'S-:t+i^;^^f^yx- F. i!7 
40 ^;l/>'N"-3|-+v;^^7':^yx- F, t 
t^-2-x^;U-v+ify^- F^ t - 
-3. 5. 5- F 'J^^;U!>^P-.^ifyx- 

>''^;^y^•-:i-+^>^>>/X- t 
VU>f>K. ^5;^>'^'-:t+i/:^'^Fx- F. t 
S^;U>'N'-:t+vtV%'u>- F. t -^^l/y\^j^--ic^i^^ 
^^+1fyx-F. 5;^y^^:t^>>^::^•^I^l^^yx- 
F^(D>'^•-:^-+vXXr;^R n-y5^;u-4. 4-tr 
;^ ( t -:/^;U^%'-5f-=l^i/) /'(Ux- F. 2, 2-br;^ 
( t -:/^;l/>'N--2f- + ^) T'j?^, 1. l-t^x(t- 
>o -3. 5. b- b V^^)\^iy^u^ 
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3j-+t^-^K. 3. 3. 5- h';^5^;l''>e'0'v^-9->''< 

n-7•ol^;^>'^•-3^•+'>'y*-^J<:^-^. b;x- (4- 
+">-fy:^of;i/yN--3j-+'>':^*-jt<4.- h. (3- 

[002 6] ^m.mt%<D^mmi,t^icumimi^^ 
ifi. ^^fi]*«i*©^H««:Jti^r. 0. oi~3 0» 

fi%. J:0»$l/<«0. l~2 0fia%. ^KWiU 

<B0. .i~i ofifi%-c*.s. coeHf^Kyi— 7=- 

(0027] i^77 ha-^(CK. Wt5jilg!^ttlift{C. 

it*. 

«{b'J^"f A. ^^{b'J^^'i'A^o^Nnyv^b^IS ; ^{b 
-K{b-!r-f^^©^K^biB» :S^b7j<^ 

it. mfm. im, mmo>mmio^m. : 40 
ne.© 1 «sfc«2 «>:^±=&flfffl-r s c i *>-ct ^. 

[0 02 9 ] jlTctt^b^iUTB. 7xa-b>^©ff 



!^gS^ 1 1 -2 69239 
10 

;U7 ^ >K®|Sl»5<*©ail^W^b^ : t'7'f-i\^^i\'*> 

A;^;i/i^x^ji/i;;^f-;i/^©j<;i'*7* h-fb^tl ; t K v 
/3- t: KP=<=->i?-JUfc K^i^>, t KP+i^r 
5 >^©a^*{b^ig5 ; *;UArJi'rt r-tz h7 
;UftK> •:/Pf*>T^Uf t F. n -"^'^-^I'T^Uf't 

F. 'fV7'^;l/TJl'f t: F, >f y>'-?U ';7>T-'l'7't F 

i?©7;i'f't FS ; 7;^3^i'fcr>^?:^if l>c iAs-c 

cn6©ia$fcW2««±4flffflTSCi*>-Ct 

s. 

[0030] ( c ) mmk 

it, tt^'jt s.y^-v^-7-Mt-^^^<Difyy 
ct*irts. flta;^;U!^>K^b^<bb-c«. m« 

i'PP'^>-if>:^-'i'*>K. 1 -:^7^.'^7 5>- 
4-;^;^^J-^>» (:^-y^:i->^) . z-i-y^jiT^y 
- 1 -X;l/;^>K ( Fl^7>^S{) . 1 ?-;l'7 5 > 
-8 (-^US) . 3?/>vM<rK). 2- 

Wl) , m-7 5 y'<>-lr>X;U*>M (^^-JU®) , 
1 -:^7^;^75>-3. 6. 8 - h ';x;U;i-s>iK (=" 
. F;Ui>;^;u*>K. Ff''>^i''<>H2'>;^^u 

i,ctf>ivft, c4i?)©ia*fc«2ajw±*fifffli>-c 

[003 1 ] ') ymit^t bxit. m«. y ywi. 

'^yvsj. ^a»';>®!- t o 

'j>R ';>Kj'5^ji/. 'j>^x?-^i/. •j>K-/pf 
•;>K^g^^k •;>e!2^^'9'>lk •j>kf7''»1'> 

•>»>K;^7'7';;k 'J>K7xx;k >J>Ki^^?-;k 

>)yMi>ti>9)v, ')ymy\r7'y}i'. 'jymy:^f-r 

[0 032] mm^t Lr«. y vitT^ 

mm. mt^mm. a-iJ^b*^^. {bJs^K. ^mm 
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s$. -^^m. MB-^mm. mm. mtm. mm 

(0033] mmm(o^mmv:^icfmittj:i,>ifi,. ;f 
mmmmi^<D/Htb<i,to. 05~20«fi%. !^cc 
Htb<[to. i~i5aa%-c*s, 0. 0 5aa% 

•tc^L. •e<o-:^2owi%4M^Si. j3S»n»«: 

[0 03 4] (d) hM^Sit 

STRAWS 0l»i*^$)e*>P,-e5, ^(J^M^CCS 
£Or«)J;l,», Jifc, ;^fi5:Sf&^fe±ft©2 0lifi% 

■6. 

[0035] iMi^mt hx^tmvimmm£\.^i3K 

t,^^>©^, ^ET-CSJt:(CfflUSC<!:*5-Ct.|,a^.8 0 
'CW±©fe©i&i-*SJ?$6l>„ C©J:5)i^«^|<!:br 

«> «a|^(J-f yy^^^UT^Un-Jb. n -r/g^^i/T-ii'a- 
^k t -:^^;i/T;U3-;u, x9^u>ytj3-;b, »/i 

:^nfU>i/i;3-jl/*y7jl/+jL,x-f-;i/^©7 
;U3-;U3B: X^U>yi;3-;Wi;7;l.:4=;Ui-i;U^ 

:/nfu>y';3-;i/i;7;u+;ux-7^;u^©yx-f- 

^mSiSt^. i^Kx^;u, g^K7'Df;i/. mm.-y=f-)\'. 

X? U>i/ ij 3-;U^y 7;l,+;bx-f-;l/©itS?x;;^7=- 

;k ^nti/>ify3-ju*y7;i'=f-'Ux-x;u©s^K 

xj;^f;U^©i^^^b^Ji<!:'5r^lf.5Ci*^-e*, c 

np>©ia$/c«2aji^±?:e^ffi-rsctfcrt4. ± 

y5^;l/S. :c^Jim. 7"iahf;bS. 7'5^;l/S?:^lf 

[0036] i^?? ha^©Sa»8 0-160 'C-C* 
SCi*<»$L<. $6«:»SI/<«90~1 6 0-CT 

<. ^fiSfa*fi<*©i^77 i-$*s{gTr^><«(6]*5*-5, 
-e-©-:^. 1 6 0 -c^rai •Sisarw, 7 s 

[0 0 3 7 ] ifyy [•m.^<Omiat, ;J<';7 5>^';x 
-f^-'Ht^^©-g|5$fc«±fl:4WJ««cSlCv^(cf±jitf 
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^U-OKcfcOji^nSloo^Mft (A) i 

^mssi<DT-mQt;)u^^:ym?hmmi^ {-<) ii-tc\m 
mtmomm.w (n) ^mmmitmtm*tv:WimL 

[0 03 8] (4) ym^w 

AsiK:^^^:*!]!!^^^^©^^/,^,^ *^?g©i/77 

ha^mi, !j<';7ju+u>-r 5 >« siojx— 
c;:^«afl]#i:^©«^igj<!:*>?,^c2>. ii<y7ju+i'>'/ 

5VK:^*nS?S14*^^7 5y»{C*tt. ^^7 5 

. >*©rStt*5^1*;U{C)y-Lr. 2~5 0'0*;i'. 
»*L<B5~30 0^r;k i|^«:»$L.,<«2 0~2 0 
0'=6;l/©7;l'+U>^+-b->f F>{Pe>^j:i4<';x-f-;l/*J 

X— 7-juii[(c«. ^isfnm»<*©fi^»#jjn-rsc<!: 

[0 0 3 9] ccDif^yym^mt. 'e-©***i*7Ji/ 

3 -;H?©^j{c^«? LrOT©ffl^«c^ffl-r i c i ^ 

©fttcSi^Lri^L-cfeJ:!,*, «»<tLt:«. m« 

A. *^fby5^'^7A^©7JU*';^^^7;i';^';±s^ 
)ii©*®!^bi^ : mmt h ') -^A. ^K*;i'->'? A. 

^:7>-t-7. ■tyx^y-;l/75>. i>xi?>/-j|/ 
7 5 >. h ';xijy-;l.7 5>l?©7S>S?r*tf.5C 

[0 04 0] }M-fjm<iCi:*)nhni>ifyy v&m- 

«. ^mm<oif=yy vm^tbx\t. m. 

S¥±^:»^-a*5 1, 000~1. 000, 000. J:0 
»$t<«3, 000~500, 000, ^{Cjf$L< 
«5. 0 0 0-2 0 0. 0 0 0r&-5>. S/c. SS^Bj 
«^ft/»¥l^^a«. 1-10. J: 0 t < » 1 
-8, ^i.mtb<\t. 1-5-c*?.. c©ffiH-r. -fe 

^'^v^mi :^tr~mimi mmmmmtox. 

m-^^mttx\t. ^(Dfimic j: r> xmm $ n/c «>© 4> 
^mM<Di/^y h«^<*{c^*nsfc©i-rs, 
10 0 4 1] (5) mm 



13 

mmv mm. mmm%m\. ^mm^tmi w 

mm. umm. ^^\m. -s[mm\. mmi 
%\m. msmm(r>mmMif: i/ < ^c* .s c i *jr lo 

[0 04 2 1 (6) -fe^^h^ttlSiJ 

S?H?PJ, SiS^Fil- l£^iiRMffii^giJ. ?i 

m\. TK^ttW^i^M, tfttSiJ. «I^J. a^tiji 20 

an. •fe^>hs?rofij. ii^m mim\. mm. 

(0043] (.7) ^j^i^vmrn 

±ieH2:^ > n 0 oMgpiC)^^ 0 . 0 1 ~2 . 
ofi«?<. »*i.<«o. 0 2-1. oss%$wrs 

O'-t if * W n > i"; - h ©KXtt©[6]±^c ^©S 
a©»*l/t,>^J5!**s«>/<:63nS. -b^ > hififiSiBjCC 

#(c$iJl!BSn4fe©-C^d:<. 3ia0Ebnri,^S»^K© 
tJlH-Cti. i/c. ■by>hfflfiK!KJ«'^©*ffl«ttteJ:CJf so 
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*fl#**©ie^fi^(cMtTfc#ic*iMSnSfc©-r^e . 

titf^*)©-CS)^i, 
(0 044] (8) ;^^r-;UK±glJ 

5SK>'<'J'i;A. ]KEK*;Ui/>?A, ffiSSK^JUi^'f a, -{r 

[0 04 5] 2ls^BJ©y7 7 hS^m*. =i<r>t.t.7.T 

>i;:t-;i/ftm^i*, ri";ji'K/2-T';a+i/- 
t KD+i^-3-r'Ja=t^'>- 1 -7'ci>'Ox;t'*>K 

fijj< 'J V- ; WtSSiX;l/*>e ; h 'J ^ >K:^ h y 

"5 A. -^^-fji ^ >) ymt h >; "5 AUscssitS'-K 'J u >® 

^>>K:ffi^. ^CJA. v>;!/>?^©^ft ; KfcKiJ : 

-jl/glj; x^uyiyT^ym^m (EDTA) . i^x^ 
U>h';T2>SftK (DTPA) . t Ka=^'i^-l'5y 
yn-'xi'K (H 1 DS) . (I DS) . 

i7i>B^©+ u- FSiJ : /tfiSSiJ : IttiBSiSPJ : 
^tft^j : + + 'J ^-^-{-ESihSiJ^©^ %© 1 a3«fc«2 

(0046] ^^m<07.^-Mli)ic^U, 4< 

efr-sras^n-rsci^ijifsoi^ 7K«©assit^rffl(,^ 

■&l^^©i21f©l56*l»«f. x-^-;u©f=t«fel»<it» 
^M:^©^S?:iS»'SCi*i-C*€./cS!>T*€.. 'JVK 
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■^SfV. 1~1 00 p pm. ItCcao. 5~50ppin 

[004 7] ( 9 ) mmmim 

[0048] mmMcmi,^^tii>nmr§mii. or 

it 2 «fei±€:«f fflT C i 

[0049] T:^:i->m^mmm\t OXit. m^iU. 
[0050] ^-:j->3i^Wffi^?ri]i Urtt, 

[005 1 ] ti9t:^JkWm^m\t tt. 

[0 05 2 ] m^^mfmMi. {^^«, 

[0053] *^©i5WiJ)ffl^!fe{Cfflt,»6n5l!iS^ 

0~60fia%*5$?$t<, 15~5 0Sfi%*5 

[0 0 5 4] !5fe^iS'B!«:ffl(,>P>iaSi'7 7 h»^$ 

m^iRtl*, 0. 1 --6 OSS%*WSU< . 3-3 0 

■?-©ieoffi^«d^*i, 0. iafi%*?«-r*s<b, jjtit 
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©f6©«^*^worfcj:<« cn6©-e©flb©^»B 

[0056] ?5feS<M)jSt)*i^*^WT.SJi^CC«> m 

c^, ^©ie^f!i^*5o: 0 imm%7^mvs>i,t. + 

[0057] 

SiiJ^-rs^i- *^B«licn/cCt{c|JB^$n^fe©-C«Aj: 

^cte. w> !^Jccttoo©nc(,iiio. r%j «a 
[0058] mmm i ^if^y hm-itm>wm) 

ii^/cS)t&IICC;i<>;i^U>^ 5 > (iK^J^^S2 0 

0 0 ) tp<0±X<Dm^$iiiCX^ Ul^t'^-f-C 

S5 ^}\^fjmbtc7i< >j u>3r+-> Kf=tj!inii< V u 

>-r5Wt^l94. Off. vU-f>Kl4. Og?: 
An. 1 3 0"Cri^-(C^)gOfc. T^i;;US!2 0. 2 
sti--/'^)V^l'V^)l^JVt^1f-^\^3. 4g*2 

mti-h'j'yj^Tmm^M^x. phs. mB^4o% 
hm^Ai-r^. ^^^^fm^a 

©l^-^i^^^-S«4 . 8 0 0 0 . «S^ii3^^=-att 

1 6. 0 0 0T*-5fc. 

[0059] i5^U>:t+-!^-r h'©¥ft)#ttl*;l'?i?:5 

40 c©i^7 7 ha^B©ii^iy^^a»9. so 

ov$,<o, ag¥*^^^««3 9. ooor^oyt. 

[0060]jliSW2 (-fe^^ h^tilttl*^) 

1 vmtc if V y hm-^ A. B*i2y>hasttisii 

[006 1] h ^ > K-fey > h (f^^5<:/Mfffltt 

i:^) 4 0 0SP. ^mu^ms oos^, msamKDifvy 

hfi^f*A*?t?S5r7. 5gU (#ji;i<jUh7>K-fe>> 
hK^tL/ri'?^ ha^AO. 7 5ttfi%) ?r7k-C2 

4 OaSK^tlROfct©?:. *Jl'^Jl'5+-tf--C3^FBljg 
50 JlL^^I/^il/^ffyt. f#6nA:*JU$;Kc-?(,ir. Tf2 
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a^ft B 5 sq h 7 > K -fe ^ > H {C*t 

mmicm^uc. ^^^m- 1 (ctj^t. i^. a- 1 tf 

[0062] (1) 7P-^fii:*Wd:'f—^MCgl,»fc 
«>. nigi*»3!p«:aiI(cH!f%±{f/'ca'f-::''Ji'«ci2;*s-5 

(3) f#6tirc*JU5?;U^. 5 0 0m I ©yx 

i^';>3/-(c5 0 0m 3 0^ra#gufda«: 
[006 3] tbi^tW 1 

TLX. :f 7ifU>x;w*>Mt^;i'V>;>iffi^!Bji2gMa 
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1 (CTT^f . 
[0 08 4] Jt«^2 

(C^-riB^Sr^sM L j|JS«^ 2 <!: W^K'm h 

X^Jlfil^iWfC nhtifc^}l^}ll^r>{.^xmtll&m2 

[0065] JtlSMS 

>©^T©r§tt*^CCi9^L'>:i-+1f-f K?:¥i^S5* 
C^mc. COi/yy ha^f*C*^«l 5S5 (IHi* 

20 mM%) 'kmmox. ^atmmiicmi'^otc. 

[0066] 

[«1] 







wt56 


mm 


% 


% 






0,75 


1 0 6 


11.8 








0.5 


1 0 8 


10.0 








1.00 
0.40 


1 0 2 


1 2. 3 


•1 






1.20 


10 9 


0. 8 


2. 2 






1.50 


1 0 8 


1 0. 0 


♦1 



•1 : aiBCi»»fi®iMl***4i;&. 

[0 06 7]|ltt{?d3 ('J>il*;US^"5A©;^^r-;HP;5 

200c c©§i^t;!/7y^gS-s. 64g> 0. 

1 % 'J >K7Kj^:*- h y -5 A 1 2 *««J*^« 1 0 m K 
0.73 yoi^ittDi^i^'^AZTimiliSTim^ l O m l . 

1 %©ii)Sit^ 1 ©^^7 7 hWL^WA^ii^me m 1 . 

2 h 'J -5 A*^^ 1 0 m 1 ^kM^. 

1 N*K{b:^ h '^j^ymm^mi.^xp h s . 5 k 

fL/c. *7;^§S{c:g?rL. 5 0'C. lOHr©^ 
fffUgUfc. -?-©m«E7K-ci 5»P^^$il]^^> 0. 4 5 

An-ci^^ci,»i^ocoiirfciii^©i"js^tTi\ Tia©it 



0. 
0. 
0. 



[0 06 8] 

mi] >J>^ij)l'iy':;A:^^~fVmi^= { k^yy 

40 vm^mm- ^yy hs^(*»t©aw5tffi) / ( 1 
0-^57 h«^<*a#©iiJSfii) } XI 00% 

20 0cc©g{^t;</7X^'N. 6 0g. 0. 
0 4%l^K16iS67k?Di^7K«S?8[l Om 1. 0. 7 3%a 
{b:^Jl't^ A 2 7Ymhif.W&L 10ml. 0 , 1 %©|liS 
e?i|l©^/^7 ha^f^ATk^l Om 1 , 0. 2%peK 
7k*:f- h 'J ApK^vS 10ml ?:tt3x. 0 . 1 N7K^^b 
irV^)^ L.ifim.^m^>X P H 8 . 5 (CiSSE h1c. iiy 
XgSCC^^rU. 5 0'a 1 OH r©^-CltilU/c. 
SO .^■©^l^iifc*-Cl 5^ra?^gt. 0. 4 5Si'U>©^> 
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-2K.7jkbtc. 
[0069] 



(11) #ia¥l 1-2 69 23 9 

20 

mmm- if^y hm^»m<o9mm) / (5 - 4^^ 
y hM'^i^m^mmm) ) x i o o% 

[0070] 
[^2] 



* 





•J >W3)Ui^0A 






68% 


5 




7X 


29$ 



[007 1 ] ii*!i«ai5 (mm&m'^<o^) 

<Dif vy \^m^WA2 0U. -t^^f^-C h20 
^:^h';'5A2 0gi5te.tC>'^r^K>hiJr>^l 0 

su^s^tr. cnjca^Kr^i'+^i' (j^jgii 2-1 

6) . "J-i/A (LAS) 2 09 

is^ifimT)^^!-^ (^mmi z-iey mmti-') 
■^'A (AS) ib^iMifx. wmfmtbtc. 
[0072] mmm e mi^i^^i6j:zfnmmm 20 

tc. Ctxb<mMk^m-3iC7jit. 

[0 07 3] syx^jbKs. 39. 3 

SP, h")Xf-T';>8. 3gU, y^JtU^>8. 3g|5, 

(ia,#.4 8-5 0'C) 5. Xi"7U>5. 5 

SP. 3U;^f-n-;I/4. 4SP> *-#>y7-^4'0. 6 
SM8cl:0*^U'f>4 9. 7gC*^e.^j:-SAX^tig^ig|S! 30 

^cS?^*S{C. ;t3»?& (*tt{b^^}g3eia<f&6 0#) 
?rtSzgl/m C©*IS?&^|£jSb. lOcmxiOc 
m©7&>{-{CS5BrLfc. cn^C^JM"©^ %jgW^3 6 - 
4 0%©|5ffl©fc©*r§SS?ptL> *l$^&4-?*^j§(Cig 
ttrtc I 0 cmx 1 0 cm©:A:*3{cSIS»rt/c*>©^* 
^sf^^biOfc. ?^^?!J©SI=f^4>i|iJ^bycfa. «T©i5fe 

[0074] (1) i5fe^t±s5!|| ; !5feSiJiffl^!BJ©?Sg*s 
0. 1 3 3%(Cj5:5J:^{C. 2 5'C. 4" DH©7KlO 40 

0 0ml i^mii^mi,<^^m^xrj::h-dc^mic. *^im 

(mUm5^i6j:^mmmi5m ^Xn. Te r g - 
0-Tome t e r€:ffll>r. 1 0 0 r p m©iiei^-C 

[007 5] 

[tit 3] m^m (%) = { cmm0i^mfB<DRmm- 

©*rfSJ^iJ©SW$) ) X 1 0 0 50 



[0076] 

[m ] mmmm (%) = { i - (.5\^r9imk<omm 

75©S*f¥-j5fe^B5©*r^^©SI=f?) ) X 1 0 0 
J:k©,0«4 

m^mm^ o . i g|j?:*2 o o o ^ticmm or, ?5ts?gf 

[007 7] n^tifcimim.'iitimmme tmmt,cw 
Mbtc. •e©fe**a-3{c^-r. 

[0078] 
[^3] 





l^ifififf 6 


itli!lRI4 




1 0 






2 0 


2 0 




2 0 


2 0 




1 0 


1 0 




LAS 


20 


20 




AS 


1 0 


1 0 


(96) 


83 


5 7 




1. 2 


9. 5 



[ 0 0 7 9 1 ig* 



02) 



21 
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[0080] 



(SDInt.a.* laaiJfB^ 
// C0 4B 103:40 



